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Pig. 1. Schematic AP view of the single isocenter (hree-ficld setup. Point 1 is the

8 psoenter: Point 2 indicates the center
of the breast taneential felds.
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ig. 5. Example of dose-volume histogram of the regions of
oronary artery for a left breast comparing standard and intensity:-
modulated plan

DVH-5& IR 30 ik

U4

. vs IMRT

Standard

Fig. 7. Example of dose-volume histogram of contralateral breast
comparing a standard and intensity-modulated plan.

doses for the standard and intensity modulated plans shoulc

DVH-X 1] LA
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ZREd&LH % # vs IMRT
IM 53 Ratio(IM/# #1)

PTV D05 49.5 51.7 95.7

Max Dose 51.6 55.2 93.4

Lung V50 12.5 14.0 88.8

V100 6.6 10.2 64.1

Coronary A  pyg 26.7 36.1 72.4

Mean Dose 14.8 AR 68.6

Contralateral Max Dose 3.2 4.8 65.1

Breast Mean Dose 0.7 1.2 64.6
BIESY% AR FIF & ; B2 2/D100%FNE/R B 7R



FLIRE A JE W BI e T



LB A 54 B 3657 R
oy
4257
T

NIH Consensus Development Conference, No 1-3, 2000
Http://odp.od.nih.gov/consensus/cons/114/114-statement
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Evidence -Based Radiation Oncology
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ABRERIBARF—AEXEE R

B & B8 A /N A R X R AR B R
T R X R R E
Donegan 1966 <S5 cm 15%
>5cm 30%
Dao 1963 <5 cm 5%
>5cm R/
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B R X R KW
N X BB K F
Donegan 1966 0-3 8.5%
>3 37.1%
Stefanek 1987 0-3 9%
>3 36%
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T1-2F1NO <10% 25%
T1-2HIN1-3(+) 15% 50%

T3/48{N>3(+) 30% 75%
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i B &> 5 cm (T35 T4)
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Postmastectomy Radiation

Post-mastectomy radiation can improve survival
* Danish Breast Cancer Cooperative Group 82b
* British Columbia Cancer Agency, Vancouver






Survival Benefit
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Years after Mastectomy

NEJM 337(14):949-955, 1997

Chematharagy pnd
T hprapy

Surrvival (B

Chematharapy

Braast-Cancor-5Specrfic

NEJM 337(14):956-962, 1997
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FLERE T E?I‘Eé??li): A 7L X RS

—PFENLXTERBF S (SFRO Trial)
N %A

1991-1997, »=E, 12814

FW<T65, BAWNBLE G
AF 8 AL T o B U, RO 2 4 R B FR
8 AL F MU, Rk B 45 B
B A4 4 W 3L X R & B0 A B St

Romestaing P, et al. Radiother Oncol, S6(supple 1):S85, 2000




FLERE T E?I‘Eé??li): A 7L X RS

—FEHLXTFRAF 5T (SFRO Trial)
IMC RT+ IMC RT-
(641 #1) (640 )
R K 23 (4%) 18 (3%)
P>0.05
= 4 108 (17%) 125 (20%)
S A (19%) (19%)

Romestaing P, et al. Radiother Oncol, 56(supple 1):S8S, 2000



FLARIE B BT 3 RAE
J:Hi*ﬂ*:iyyo
TCIE MR i 9k &1 ZE AL
A IER TR : 1-8%
BT %M 10%
FLHER A B P EE20-40%, FE2%
BB KAE: 13%, HEEH: 1%
0 E

BAwZEmm: 1%
B iE5)%fR: 10-30%




LR 6 7 5 88 LR LI 1 A 2

[&] ) 2L AR 5.3%
o ] 2 iR
Y] 7%
BCT 6.5%



RSB IRAE 0JE 7T

AT . FAFBIT EFREIETT
65% B 3 A Jie 8 AR A9 2> >50%

FiF 78 V1 B 2 85%

B 1 4] 2 80%-90%

1048 T £ 73X +30%




Ry B S FL BRI 15 T 9T 3L

—IRIT A AR LS
16T ik JRER R M SEAEFR
HAEF AR 50% 0%
BAETRT 36-72% 21%
FAR+HBIT 18% 30%

WIT+FRHIT

5%

40%
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B IR B LT 5B R E

—FENL 7 H A 5T (Level I Evidence)

HAT  EREBE

(n=89) (n=110) P{E

JFEEFRE 38 32
0.23

HALAEFHA(R) 26 24

Stadtmauer, et al. NEJMed, 342, 2000
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Stage 1: 10-20%: Stage 11: 35-45%
R X BB R Ja B BT
MR : 31-69%
T et 80-93%
Wa:5SFLmERFE. MERFER—

Hoh BB E R<3em, B X B [E>24: 20-40%
MEARHER—ET: 0-20%
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REF AT A

RABANMERSF LHRETHR

DT45-50 Gy

1>

R A AR BB KB B <240 74 5 J& R A

R RHE, RIBETR:

EREETR: DT 66-70 Gy

BN HET—NTREEIE

i

DT60 Gy
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JEE K : HER/neu, erb B-2
REEKET: EGF
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IR K/ 5k B4 5 5 B AH oot
A RIE 2474045

K7 NPFHYE(%)  NFHE(%)
(cm) BIE(%) NBEE®)  (1-3) (>3)
<0.5 1.4 79.4 15.6 5.0
0.5-0.9 4.0 79.4 14.1 6.5
1-1.9 28.2 66.8 22.5 10.6
2-2.9 29.4 55.1 26.1 18.9
3-3.9 17.5 47.9 27.4 24.8
4-4.9 8.5 40.0 25.6 34.4
>5 10.9 29.9 23.4 46.7

Carter, 1989



NN I Nk 2 SR =1 - AU
A BRI 2474045

Size/LLN status No (%) 5-y Survival
<2.0 cm Total RIDERRN)) 91.3
Negative 5728 (23.2) IR
1-3 1767 (7.1) 87.4
>3 824 (3.3) 66.0
2-5cm  Total 13723 (55.5) 79.8
Negative 6927 (28.0) 89.4
1-3 3622 (14.6) 79.9
>3 3174 (12.8) 58.7
>5cm  Total 2698 (10.9) 62.7
Negative 809 (3.3) 82.2
1-3 630 (2.5) 73.0
>3 1259 (5.1) 45.5

Carter, 1989
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B REREILEET (BCT)
ShRHAST
VREE: KX ES1-2 cm
BAYE: EXMEN EINR TR
BT ETE 28
BRERK, BHRXMHANEANE
ERHNEABEARAER
ARG W, AT IMENFERIR




BHAREAREIEET (BCT)
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B REAREIAEET (BCT)
TSR TT

BEXRRMEFRRE
K BE B I &OE 1K
FL Bk = AR K
BA M EFREANTNRERA
EXIBEERRXETER
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EXEN=: BNEMNILE, DTS0Gy
B &%, DT15-20Gy

FARHEBA: FFEF+BEUR/ AR M
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FLIREBCTFRIE AR 2 AR

—Meta Analysis (105 4 7 %)

IGR

Milan

NSABP

NCI

EORTC

Pooled

0 0.5 1 1.5 2 2.5

Favors BCT <« » Favors Mastectomy

Odds Ratio



LR EBCTFRIEA—IEREHE

BCT RIBEH B RBEAR
a8 B SELRAER  BIE SFELREF
Amalric I-11 1099 72% 121 78%
Montague I-11 134 85% 224 88%
157 78% 370 T7%
Peters I-11 203 86% 609 82%
Rissanen I-11 415 79% 593 82%

Perez, 1992



RN T

BCT%4% E




RE AL B EITHIILR

B FARH K

L

L %



B R IR B #5897 R
W % : >50% 958 A BEXBCT
o 70-80%

| R FF 8 >30%

F [F A K <10%

L %



BCT i& M fE

JFE X EB<3 cm
BEMREEHE, Tl ERH
R & B 8>3 em, W7 )G B 98 48 /S

8k E ¥



BCTIEGEMAE CFEHXT)

£ <358, HARBRFLSHREFE
Yk 14 4

i JE>5 cm
BARVIRE, ZERREALLF

& BR IR AR
R4S Br AT, FLBRE E R




BCT—HRHIFIEE B AR

REALBF T, TR RAEFEXE

Lumpectomy alone 39% vs Lumpectomy plus RT 5-10%
2R EL WA, QM. XML
R AT A & D

HFEAE: 2 I45-50Gy, B R 7 5 4
WD

=& F/RBAIERT—F F N

Need for boost is now studied by EORTC 22881 in T1 tumors




V¥ &k A =

- T — R

HWERE

Bk BERM iRl ES LFRE R (%)
= 155 Ji e RS No % S-years 10 years
Clark et al 396 T1-4 Lumpectomy — — 24 29
Fisheretal 719 <4cm  Lumpectomy —— — RY/ 39(8 yrs)
Freemanetal 59 <Scm Lumpectomy 12/59 20 — —

or wide excision
Greening et al 81 <2cm Quadrantectomy 12/81 15 10 17
Kantorowica 91 <Scm  Segmental 27/91 30 — —
Mastectomy
Lagiosetal 43 <Scm  Segmental 5/25  20# — —
Mastectomy
Montgomery 31 <Scm wide excision  5/2§  20* — —
4/16  25%
Tagartetal 44 <Scm wide excision 14/38 37 — —

Mastectomy

#IZJE S 1.1-5 cm; *[fHIZ>34F; SHEiIZ>54F



BCT—JBUT X} LR R # B R KR

LR REIABRERE (%) FALfEZS

Trial WA 5o 104E (£F)
Milan I REY/ | 6 >10
NSABP-B06 569 8 10 7
EORTC 456 10 5
Bartelink 585 2 3.5
Boyages 597 10 16 6
Clarke 436 5 7 S
Fourquet 434 11 9
Fowble 697 18 5
Koper 966 13 R)
Kurtz 586 12 6
Van Limbergen 235 10 7
Ryo0 393 9 3.5
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AR R E A E VYT (BCT)

AR B2 65 B 1 5 A L B R S 2



BCTJRUT X LR = ¥ R R I

BEHL 7 2H BT 72 (1)

meA: PMH, 1984-1989

8374 3L IR X B 17 fe +HK & V& 13

R
AJa

== ,fj_

*

S & A
WAL BT B BT

%6 12 B || 7. 6-4—

Clark RM, J Natl Cancer Inst, 88:1659-1664, 1996




BCTHUT X FLAR B3 B & B 52 e
BEALS HAE 7E(2)

BCT—RT BCT+RT P{E
(N=416) (N=421)
AR E K E 35% 11% <0.001
FET-R 24%, 21% >0.05

F£R<50%, T>2cm, FEHQRERBABELXTEHE £
KEALFBEAIETHRERHE R L

Clark RM, J Natl Cancer Inst, 88:1659-1664, 1996




BCT—HA R E X HF

S5 2-9%
104F ' WA
154F 15%

FEEL1% BT EE R




BCT—XLJR =58 R85 B /E H
[ IFLIR B A X &
M30-40% Z5-10%
AR TR

ARG IT —RBCTH — 34




BCT—REFAEXBMEL R KR

HELE  KEL AT
st K% ERE 5
Yale 432 | ) 3% 3/12 NED
Penn 990 30 3% 10/30 NED
Creteil 493 17 3% 6/17 NED
JCRT 1624 38 2.3% 14/38 NED
IGR 436 11 2% 3/11 NED

Haffty, 1992



BCT—REfE K fak &
FWR A ZRALE KA

SELRFRIABRE RER

<35% >35% P
EIC (—) 423 22% 7/279 3% 0.003
EIC (+) 7/18 38% 27/125 23% NS

EIC=Extensive In Situ Component
Clark, 1992
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V1% B 0 F R VIR ?



BCT—UI &R

/4585 A\ 78 Bf 7% 7
(CR & ihik 3L

vk 3

vk
Ja1 kit FE P2

Ja FL84F oy 15 2

AL,

AR UARE,

Pittinger, 1994

W H LT ERA BT

EFERMY]

2 PP 3T & A BRI AR L

Peterson, 1999



BCT—JmEl4M & FE 5
BRAIRIEEIER, A =2 R
1IE 3 4T e R B AL 22 EORT(C22881/10882
AW A ERIARE?

R B8 A B BB AT X = AR B




BCT—REi 4 & HTHiAR

VI % 5 RS i 1-2cm
MEA B RAVI&: KRS K3em
B 5 7| EDT10-25 Gy: 1R A SEIC

L F &AM E, 85-95% F &

e, 36 ¥

48 2R |e] 4 AE PR A

X




BCT—/5# 4P = KI5

EORTC22881/10882: & HLAF 5
55694 Stage I and Stage 11
R ETR+HREREE R
$L.i% B &F: DT 50 Gy, 2Gy/F
5318% 5L T4 W lm ARENL 2 P 4.

No Boost vs Boost DT 16 Gy




BCT—/5# 4P = KI5

EORTC 22881/10882

%— e =, DT 50 Gy

A

N
g 2H.DT 50 Gy
26 “ JR¥DT 16 Gy




BCT—#h & HE X FLARSKE B BRI H

EORTC 22881/10882

Boost No Boost P{EH
HAMREBEBRGE)
I Bk R 4 1% 86% 0.001
FE X 2L R [B] 48 43 B (34F)
(pBRA) 8.3 7.6 0.04

Vrieling C, Int J Radiat Oncol Biol Phys, 45:677-85, 1999
Radiother & Oncol, 55:219-232, 2000



BCT—8i® LMESI X
R B E<3NET, SiF LRX

iNECE )
Mk

HXBHKEER LR, FHK
BB,

L& R

R B> 440, 81F L R ARk

CERRE

No Level I Evidence for Supraclavicular Irradiation
Vicini, 1999



BCT—JFARABT [8] B i [8] X 75 B 52

F A2 BT 8] R ] R B RE
Clark 1985 <7 F 6%
>17 FH 14%
Recht 1991 <16 6%
> 16 J& 12%

FARAE T 18] R e [E] % J 8 B R R B I ——R 2 H b

AJ 82 52 K 18] B B 8] —— AN A




BCT—RUALST I %o T B 5 i

BEL 2 HHT 7
RT + CMF CMF + RT
(N=122) (N=122) P{E
SEEFRRE KR 38% 31% 0.17
SHESEPRE R K& 36% 25% 0.05
SEREE RFR 5% 14% 0.07
SHERER KR 32%, 20% 0.07
SRR AR 73% 81% 0.11

Recht A, et al. N Engl J Med 334:1356-61, 1996



BCT—ALIBUT [RIBY 34T
XEAMRE
= By 5 A e i B R RO

¥R T %4

AT R R A E (8% vs 1%)

Tubiana, 1989; Vokes, 1990; Halm, 1978; Bentzen, 1989; Lingas, 1991
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BCT—REE X HBURIT &R

No of Post-Recurrence Post-Recurrence
Relapse Follow-up (Mos) OS/DFS (Yrs)

Yale 50 60 65% 5-DFS
JCRT 90 RY/ 63% 5-DFS
Penn 66 RY/ 59% S5-DFS
Marseilles 159 53 69%

Curie 56 63 IRYZS

MDACC 50 27 63%

Creiteil 51 36 S50% 3-DFS
Yale 38 69 54% 5-DFS
MSKCC (1992) 46 60 55% 5-DFS

76%
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7 E WRALE
(2 38 M /N B AL
T>4 cm: AR BT
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FriE R LB
T ENRAE
/NP SR AL




FE NIRRT R

% 0 18-60%, A HA#30-40%
% XM : JEMS mm

R A R R K 96%E R &R

50% BT B & X = iE P

= SR B
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LR E W RALE W IE ST
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R IFEIET:
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FENREBETREANKE

L

1982 £-1995 %
SH IR AT A MN100%—22.5%
S R R+ T 0% —>77.5%




AR FE N RALE AL VIER

1970-1991 4= 3E & LA 4%

3t 3697 14481

R XM E R E: 0-4%, ~1%
7638 01T 0-4%

Sakorafas GH, et al. Cancer Treat Reviews, 26:103-125, 2000




RS ENRMEREIALFIRT
1985-19974F 2440 JE B HLAF 52

3t 3697 21904

R AR E: 3-25%, ~10%

49% 8 X A 7= It FL R

T F: 0-4%

Sakorafas GH, et al. Cancer Treat Reviews, 26:103-125, 2000




SN RAE S FH®R
FAMA

REIR T ZIARHE

12 FA 1
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||

Ko R R FIAFLE

reat Reviews, 26:103-125, 2000



LR E WIRALE 246 F H T ik

1989-1997 41941 e FEHLFF &
3697 12744

B XBRE KX ZE: 6-63%, ~19%
49% B & X = I Ve 3L R T8

Sakorafas GH, et al. Cancer Treat Reviews, 26:103-125, 2000
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NSABP-B06

bid
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B RARIEAR

Fisher B, et al. NEJM, 320:822-828, 1989
Fisher ER, et al. J Surg Oncol, 47:139-47, 1991
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EORTC-10853

bid
A
i
H

R YIRR+ B TT
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FENRULEREILFET
EORTC-10853
T<Scm
1986-19964F, 10024, F L fE 1: 4.25%
FA: Rk
A5t 50 Gy/S W

Julien JP, et al. Lancet, 355:528-33, 2000
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EORTC-10853

RT Follow-up P{E
(n=502) (n=500)
IR REHE X 53 83
DCIS 29 44
RiEE 24 40
YETREHE K FE 91% 84% =0.005

Julien JP, et al. Lancet, 355:528-33, 2000
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EORTC-10853
BT IR AR = I e Ry 3 B K 35 %

P=0.06

BT R RIEME R E K40%

P=0.04

Julien JP, et al. Lancet, 355:528-33, 2000
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Fisher B, et al. N Engl J Med, 328:1581-1586, 1993
Update by Mamounas E. Proc Soc Surg Oncol, 50:7, 1997




FENRMLEREILEERIT
NSABP-B17
73% 8% AT <1 cm, 43% <0.1 cm
?-24F, 8144, FALEE¥: 90 A
FA: BT AR (RRTHBD
A5t 50 Gy/S W

Fisher B, et al. N Engl J Med, 328:1581-1586, 1993
Update by Mamounas E. Proc Soc Surg Oncol, 50:7, 1997
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TERNRLBREILEENT

NSABP-B17

RT Follow-up P{E
(n=409?) (n=409?)
Local recurrence 7% 16.5% ?
S-yr invasive recurrence 27% 50% (of total relapse)
S-yr event-free survival 85% 74% =(0.001

Fisher B, et al. NEJ M, 328:1581-1586, 1993
Update by Mamounas E. Proc Soc Surg Oncol, 50:7, 1997
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O FHBRAE: 94%(83-100%)
O FHREFME: 100%
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STHMETNME: 96%(93-100%)
ORHME: 98%(95-100%)
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Anterior Thoracic Landmarks

e Musculature

— Pectoralis major

e Important in surgical resection of
breast malignancies

» Associated with lymphatics of the
chest wall

— Pectoralis minor

e Important in surgical resection of
breast malignancies

— Deltoids
e Mainly used for reference




Breast Lymphatic Pathways

e Axillary

— Upper and lower halves

of the breast
— Drain to the axilla from  FRETARS
- axillary &7
the lateral aspects of the
breast AL A N )
— Located at the level of T NP N / ,
the 2nd to 3rd intercostal | . NI\ “'\‘_.m_e’ma'.”
N T N cmammary
spaces . T rodes

Anterior axillary nodes -



Breast Lymphatic Pathways

* Transpectoral

— Passes through the pectoralis
muscles and drains to the
supra- and infraclavicular
fossa nodes (1-3 cm deep
near the clavicle)

— Important when treating
tumors close to the chest
wall

— Supraclavicular nodes are
often treated
prophylactically
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Breast Lymphatic Pathways

e Internal Mammary

— Runs along midline on eitherj . A PR
side of the sternum = e

— Involved with inner
- Central A \

quadrant tumors  ailary R
. . . _ nodes ‘ ";"ﬁ ‘v’l
— Often treated with midline |JER—_G4 QY

~axillary” -

electron field but may be P &S \
included with steep FARTRE L y

3

= _
. el
tangential fields  marmmary

" nodes

Anterior axillary nodes -
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9mTe-MDPH F48 MW

(1267pts)
225 B ZR (%)

gap

| 0%

I1 3%

111 7%

1A% 47%
TR R /)

TO 0%

T1 0.3%

j 3%

T3 8%

T4 13%
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Sm-153 EDTMPE)T B KR & A &R

CR PR PD
BEC B BB (%) BB

BAEHBA 53 30 (56.6) 18 (34.0) 5 (9.4)
BEBIHE 78 15 (19.2) 44 (56.4) 19 (24.4)
SR A4

44 131 45 (34.4) 62 (47.3) 24 (18.3)
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